Detection of spin adducts in blood after administration of carbon tetrachloride to rats.
Rats were treated with CCl4 and the spin trapping agent alpha-phenyl-N-t-butyl nitrone (PBN), followed by ESR investigations on samples of heparinized blood. The major signal detected was the ascorbate semidione radical, but smaller concentrations of the carbon dioxide radical anion spin adduct of PBN could also be detected. The ESR signals were more intense when experiments were conducted with plasma, rather than blood. The spin adducts detected were not associated with the red blood cells, and their apparent concentrations increased when the cells were removed by centrifugation. The addition of ascorbate oxidase to the samples markedly diminished the intensity of the ascorbate semidione radical. When plasma samples from CCl4-treated rats were extracted into toluene, the ESR spectrum of the trichloromethyl adduct of PBN was observed in the extract. Because the spectrum of this adduct was not observed in direct ESR studies of plasma, it is possible that immobilization occurred in the presence of plasma proteins. Evidence to support this hypothesis was developed by adding bovine serum albumin (BSA) to an aqueous solution of the trichloromethyl radical adduct of PBN. As the BSA concentration was increased, the intensity of the ESR spectrum was markedly diminished, and displayed features of an immobilized adduct.